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Abstract of JP20021 05655 

PROBLEM TO BE SOLVED: To provide a 
manufacturing method of a metal member 
having a coating film in which peeling and 
cracking of the coating film caused by contact 
with other articles on an end face, a peripheral 
edge surface, etc., of the metal member (a 
magnet material) are less liable to occur, and 
the coating film can be thinned in a drying 
and/or baking process after coating a 
treatment agent of the metal member of Fe 
rare earth magnet, etc. SOLUTION: For 
example, a cylindrical work member 51 is held 
by a holder 110 and dried and/or baked with 
either surface of surfaces except non-contact 
surfaces Z (both end feces) determined 
according to the mode of the work member 51 
as surfaces to be held H. Peeling and cracking 
of the coating film caused by contact of other 
articles with the non-contact surfaces Z of the 
work member 51 are less liable to occur 
thereby. Thus, when the coating film is thinned 
by applying the treatment agent for metal 
consisting of solution containing metal alkoxide 
to, for example, the magnet member, peeling 
and cracking of the coating film are less liable 
to occur, and the magnet member, etc., of 
higher performance can be obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]As opposed to a processed member by which a processing agent for metal which 
consists of a metal alkoxide content solution which made an organic solvent distribute an 
ingredient containing an alkoxide of a metal system element was applied to the whole surface, 
When this processed member makes a tubed gestalt and the end face and this processed 
member make a tabular gestalt, the edge surface, When this processed member makes a 
shaft shape gestalt, while defining a field (henceforth a non-contact side) made non-contact 
like the end face according to a gestalt of said processed member in the case of maintenance, 
A manufacturing method of a metallic member with a coating tunic drying and/or calcinating 
holding one of fields (henceforth a buildup area) in a supporter among fields except said non- 
contact side of said processed member. 

[Claim 2]A manufacturing method of the metallic member with a coating tunic according to 
claim 1 with which said supporter contacts in punctiform or edge shape to said buildup area. 
[Claim 3]A manufacturing method of the metallic member with a coating tunic according to 
claim 1 or 2 to which said supporter contacts said buildup area with gravity to which at least 
some things act on said processed member. 



[Translation done.] 



http://www4.ipdl.inpit.go 4/8/2008 



JP,2002-105655,A [DETAILED DESCRIPTION] Page 1 of 20 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the manufacturing method of a metallic member 

with a coating tunic. 

[0002] 

[Description of the Prior Art]A recent-years and Nd-Fe-B system magnet material or a Sm-Fe- 
N system magnet material, The highly efficient rare earth permanent magnet material which 
uses Fe as the main ingredients is developed, and since especially a Nd-Fe-B system magnet 
material has outstanding magnetic properties, it is widely used for various electric appliances, 
the motor for cars, or the voice coil motor for computers. A Nd-Fe-B system magnet material is 
divided roughly into three kinds, a sintered magnet, a hot-working magnet, and a bond magnet 
(resin bond magnet), by the process. Among these, a bond magnet grinds the quenching thin 
band which carries out the alloy content of the specified quantity by combination / dissolution 
back, it makes carry out the rapid solidification of the molten metal by the single rolling method 
etc., and is obtained, makes raw material magnet powder, fabricates the powder with resin 
binders, such as an epoxy resin or Nylon, and uses it as the magnet of desired shape. 
[0003]By the way, since the above Fe system rare earth magnet materials are using Fe as the 
main ingredients and also comparatively many activity rare earth elements are included 
chemically, under the environment which humidity and temperature specifically tend to go up 
depending on an operating environment, corrosion may pose a problem. Generally, in order to 
secure stable magnetic properties, Fe system rare earth magnet material, Presentation 
adjustment is carried out in many cases so that a rare earth component more superfluous than 
the stoichiometric ratio of the intermetallic compound (for example, it is 2-14-plane 1) which 
forms a magnetic phase may be contained, and the superfluous rare earth component serves 
as a rare earth rich phase, and serves as a form which forms polyphase structure with a 
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magnetic phase. In such a case, the local cell reaction between unusual appearances is also 
related, and it can be said that corrosion is in the situation which advances easilier. use any — 
if such corrosion advances, it not only leads to the performance degradation of electronic 
equipment itself, such as a motor which uses this Fe system rare earth permanent magnet as 
a magnetization medium, but it will become difficult to avoid having an adverse effect on a 
peripheral circuit etc. by scattering of a corrosion reaction thing. 

[0004]Thus, Fe system metallic members including Fe system rare earth permanent magnet, 
for example generally, When a metallic member makes a tubed gestalt, a metallic member 
makes a tabular gestalt in the end face and a metallic member makes a shaft shape gestalt 
again in the edge surface, what chemical activity tends (oxidization corrosion reaction) to 
oxidize highly in the end face is known. Then, it is used conventionally, performing various 
corrosion prevention coating treatment, such as electropainting, dip coating (dip paint), spray 
painting, and a nickel plate, to Fe system metallic members, such as Fe system rare earth 
permanent magnet. 
[0005] 

[Problem(s) to be Solved by the lnvention]and - especially — the case of a magnet material — 
the coating thickness of corrosion prevention coating -- thick — becoming (for example, not less 
than 30 micrometers) - in order to make coating thickness thin since there is a possibility of 
checking magnetic properties, and to plan improved efficiency (for example, 10 micrometers or 
less), the device of a coating method or a processing agent is being made. However, in the 
desiccation after processing agent application, and/or a baking process by such thin film- 
ization of a coating tunic, if other things contact the end face of a metallic member (magnet 
material), an edge surface, etc. - the shock in the case of contact - rubbing - it becomes 
easy to produce exfoliation and a crack on the coating tunic of a metallic member with a 
coating tunic (magnet material). 

[0006]ln the desiccation after the processing agent application of metallic members, such as 
Fe system rare earth permanent magnet, and/or a baking process the technical problem of this 
invention, It is in providing the manufacturing method of the metallic member with a coating 
tunic which can make hard to produce the exfoliation and the crack of a coating tunic by other 
things contacting the end face of a metallic member (magnet material), an edge surface, etc., 
and can attain thin film-ization of a coating tunic. 
[0007] 

[Means for Solving the Problem and its Function and Effect]ln order to solve an 
aforementioned problem, a manufacturing method of a metallic member with a coating tunic of 
this invention, As opposed to a processed member by which a processing agent for metal 
which consists of a metal alkoxide content solution which made an organic solvent distribute 
an ingredient containing an alkoxide of a metal system element was applied to the whole 
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surface, When this processed member makes a tubed gestalt and the end face and this 
processed member make a tabular gestalt, the edge surface, When this processed member 
makes a shaft shape gestalt, while defining a field (henceforth a non-contact side) made non- 
contact like the end face according to a gestalt of said processed member in the case of 
maintenance, It dries and/or calcinates, holding one of fields (henceforth a buildup area) in a 
supporter among fields except said non-contact side of said processed member. 
[0008]According to above-mentioned this invention, they are dried and/or calcinated by making 
one of fields into a buildup area among fields except a non-contact side defined according to a 
gestalt of a processed member, for example, processed members, such as tubed, tabular, and 
rod form, holding in a supporter. It becomes difficult to produce exfoliation and a crack of a 
coating tunic by other things contacting non-contact sides (the end face, an edge surface, etc.) 
of a processed member by this. Therefore, when applying a processing agent for metal which 
consists of a metal alkoxide content solution, for example to a magnet member etc. and 
attaining thin film-ization of a coating tunic, it is hard to produce exfoliation and a crack of a 
coating tunic, and a more highly efficient magnet member etc. can be obtained. 
[0009]And it is desirable to have faced to hold a buildup area and for a supporter to be in 
contact with punctiform or edge shape in a buildup area by a supporter. For example, to a 
buildup area by which magnetization etc. are made, when attaining thin film-ization of a coating 
tunic, a contact surface product can be stopped small. If it is made for at least some things to 
contact a buildup area with gravity which acts on a processed member, the supporter can hold 
a buildup area so that it may support from a lower part, and has an advantage which can 
simplify structure of a supporter. 

[0010]Can mention a processing agent for magnetic materials here as an example of 
representation of a processing agent for metal used for this invention, and this processing 
agent for magnetic materials, It is used in a form applied to the surface of a metal system 
magnetic material which an element with the highest content of a magnetic phase is Fe, and 
contains rare earth, It is constituted as a metal alkoxide content solution which made an 
organic solvent distribute an ingredient containing an alkoxide (Si and B are hereafter included 
in a concept of a metal system element in :, however this specification which are called a metal 
alkoxide) of a metal system element. The third components, such as paints, may be included 
in a metal alkoxide content solution in addition to a metal alkoxide. 

[001 1]As a metal system magnetic material which an element with the highest content of a 
magnetic phase is Fe, and contains rare earth, What has the highest weight content can 
mention permanent magnet materials which are either Nd, Pr and Sm among rare earth 
elements to contain, and, specifically, it is a Nd-Fe-B system magnet material (a bond magnet 
or a sintered magnet: although Nd is a subject, a rare earth component). Or a part may be 
replaced by other rare earth elements, such as Dy and Pr, a Sm-Fe-N system magnet material 
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(mainly bond magnet) can be illustrated. Except a permanent magnet material, a Tb-Fe system 
super magnetostriction material used for a sonicator or an actuator can be illustrated. 
[0012]lf the above processing agents for magnetic materials which consist of a metal alkoxide 
content solution are processed to this metal system magnetic material, A coating tunic of a 
constituent (organic-inorganic hybrid) which an organic component originating in a metallic 
oxide or an alkoxide composite-ized to this is formed in the magnetic material surface 
uniformly and simple. And these metallic oxides or a constituent can give a characteristic 
function to a magnetic material. 

[0013]Since the above metal system magnetic materials moreover contain rare earth by using 
Fe as the main ingredients, they tend to receive corrosion, but specifically, the chemical 
stability of a metallic oxide contained on a coating tunic can give very good corrosion 
resistance and rust prevention to a magnetic material also with a thin film. Since 
electropainting, a nickel plate, etc. become less indispensable [ conditioning or grasping by an 
easy jig like electropainting ] since it differs and is not fundamentally accompanied by 
electrochemistry processing, and it does not energize even when using a jig temporarily, a 
simple thing is employable. As a result, processing can not only be simple, but a factor which 
makes a coating tunic produce a deficit etc. can decrease substantially, and it can form a 
quality coating tunic very efficiently. The metal alkoxide content solution can adjust 
descriptions, such as the viscosity of liquid, and mobility, freely, without changing a lot a 
content ratio of a film formation ingredient contained by controlling advance of chemical 
reactions (for example, hydrolysis and a polycondensation reaction of an alkoxide), such as a 
sol gel reaction mentioned later. Therefore, since membranelle thickness can also form easily 
a coating tunic with coating weight of liquid to a magnetic material which is a processed 
member and by extension, easy film thickness adjusting, and small dispersion by adjustment 
of the shape of the acidity or alkalinity, For example, a size of a magnetic gap can be small, or 
also when a demand to gap dimension accuracy etc. is severe, it can respond enough. 
[0014]Formation of the above-mentioned coating tunic can also give shock resistance and 
abrasion resistance to a magnetic material. Thereby, handling nature at the time of building a 
magnetic material (for example, bond magnet) after film formation into electronic equipment, 
such as a motor, can be improved. Water repellence originating in a composite-ized organic 
component can also give protection against dust/antifouling property to an effect which 
prevents thru/or controls contact with moisture in the magnetic material surface, and a 
magnetic material. Although it becomes possible to control formation of a core which advances 
corrosion reaction of a magnetic material by the antifouling operation, this brings about indirect 
improvement in corrosion resistance to a magnetic material. A malfunction etc. can be made 
hard to also attain an effect of preventing contamination carrying in at the time of including a 
member which consists of this magnetic material by reducing adhesion of dust etc. in 
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electronic equipment etc., for example, to produce in precision mechanical equipments for 
computers etc., etc. 

[0015]Can mention a magnetic member with a coating tunic as an example of representation 
of a metallic member with a coating tunic, and this magnetic member with a coating tunic, It is 
a metal system element ingredient (however, in this specification.) of a cation state to the 
surface of a magnetic member which an element with the highest content of a magnetic phase 
is Fe, and contains rare earth, a concept of a metal system element -- Si and B - including a 
coating tunic of the shape of amorphous [ containing oxygen and organic carbon of an anion 
state ] is formed. 

[0016]The above-mentioned coating tunic can be formed with a treating solution which used 
the above-mentioned metal alkoxide, and it is surmised that it has organic-inorganic hybrid 
structure as above-mentioned. Since it is amorphous-like [ such an organic-inorganic hybrid 
structure ], it is difficult to identify correctly with an atom level, but. It is possible that structure in 
which organic molecules which constitute an organic component at least, and an inorganic 
atom group like a metallic oxide who has arisen by hydrolysis of an alkoxide became intricate 
is presented. In this case, even if it exists [ whether a metallic element component exists in a 
metal simple substance, and ], it is little, and most will exist in the state of the cation which 
participated in formation of an oxide etc. (state with a positive vafence). Oxygen exists in the 
state of a state which oxidized metal, i.e., an anion. When a tunic is analyzed by X-ray 
photoelectron spectroscopy (XPS), in this specification, I think that an element in which a 
chemical shift is observed at a side which shows a positive valence exists in the state of a 
cation, and think on them that an element in which a chemical shift is observed at a side which 
shows a negative valence conversely exists in the state of an anion. "The shape of 
amorphous" means that it is in the state where a diffraction peak which a halo pattern was 
observed and reflected a specific crystal structure is not observed, when it analyzes by an X- 
ray diffractometer method. However, when inorganic matter of a crystalline substance or 
organic-materials particles are mixed intentionally or unescapable into a coating tunic, a 
diffraction peak from the particle removes. That is, a substrate which serves as a subject of a 
tunic should just be amorphous [-like ]. 

[001 7]a carbon ingredient - organicity — it is thought that a molecular remains gestalt is 
presented, even if it exists [ whether what exists in the state of simple substances, such as 
amorphous carbon, graphite or a diamond, exists, and ], it comes out in very small quantities, 
and is, and it is thought that most exists in a form (organic carbon) in which a certain organic 
combination was formed, although a carbon atom's in this case existence gestalt is variously 
boiled according to that connection form and changes, it includes organic integrated states 
which originate, for example in chain formed parts of an alkoxide, such as CH 3 - or CH 2 », not a 

little. It can check, when whether such an integrated state is included measures a 
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carbonaceous chemical shift in above XPS. 

[001 8]A metal system magnetic material can be used as a bond magnet member which carried 
out resin bond of the metal system permanent magnet powder, for example, and a processing 
agent for metal used for this invention can be used for the improvement in corrosion 
resistance, being able to apply to the surface of a bond magnet member. And in order to obtain 
a coating tunic, desiccation and/or calcination are performed after applying a processing agent. 

[0019]Next, the aforementioned treating solution for magnetic materials can be used as sol-like 
constituent liquid obtained by hydrolysis of a metal system alkoxide. That is, a coating tunic is 
formed by what is called a sol gel process. According to this, it is possible to form a coating 
tunic of uniform thickness very simple, and also when a processed magnetic material is 
powdered, it is possible to form uniform coating of thickness irrespective of particle diameter of 
each particle. In this case, a coating tunic turns into a gel composition tunic based on that sol- 
like constituent. An oxide of a metallic element and/or Si will contain in a sol-like constituent 
which was made to hydrolyze such an alkoxide and was prepared, and an organic matter 
(carbon ingredient) which originates in an alkoxide further will remain in it. Therefore, an oxide 
and an organic matter contain also in a gel composition based on that sol-like constituent, and 
this oxide gives high corrosion resistance to a processed member slack magnetic material, 
when it applies to especially a bond magnet with a residual organic matter, conformity 
(compatibility) with a resin part contained in a bond magnet improves, the adhesion of a tunic 
can be boiled markedly, and can be improved, and it becomes one factor which can give 
corrosion resistance sufficient also with a thin film as a result etc. 

[0020]A metal alkoxide is expressed with general formula:M-(OR) x, for example, and, in M, 
metal system ingredient and -(OR) x expresses an alkoxide component. It is preferred to use 
metal in which an oxide formed on the surface of a magnetic material becomes stable as the 
metal system ingredient. As such a metal system element, what is chosen from one sort of a 
transition metal besides Si, B, aluminum, and Mg or two sorts or more is employable, for 
example. If a metal alkoxide containing such a metal system ingredient is used, corrosion 
resistance, rust prevention or shock resistance, and abrasion resistance of a magnetic material 
(magnetic member) will improve much more notably. Among these, in a viewpoint which raises 
corrosion resistance and rust prevention, a more desirable ingredient is a kind chosen from Si, 
B, aluminum, Mg, Ti, and Zr, or two sorts or more. Especially, Si is most excellent as an 
alkoxide component, if the stability of an oxide to generate, the stability of a sol-like 
constituent, etc. are taken into consideration. As an alkoxide using Si, a tetraethoxysilane (Si 
(OC 2 H 5 ) ) etc. can be used, for example. 

[0021 ]On the other hand, as an alkoxide component of a metal alkoxide, an organic alkoxide 
component expressed with general formula:-(OC n H m ) can be used, for example. In this case, 
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it is good to replace by hydrogen (H) ingredient combined especially with carbon, and for a 
halogen ingredient, especially a fluorine component to contain. It is also possible to use what a 
fluorine component has combined with metal directly. Thus, if a fluorine component contains in 
a metal alkoxide, fluoride will be contained in a constituent composite-ized to a metallic oxide 
formed in the magnetic material (magnetic member) surface, and water repellence given to a 
magnetic material (magnetic member) will improve remarkably. As an organic alkoxide 
component expressed with the above-mentioned general formula, what comprises a 
hydrocarbon group of saturation of n= 0-8, m= 1-20, and l= 1-6 and an unsaturation can be 
adopted, for example, and any may be sufficient as shape, such as a chain and annular. It is 
also possible for it not to be limited to the above-mentioned general formula in particular, 
either, and to use a hydroxyl group, In a metal alkoxide, functional groups, such as a methyl 
group, an ethyl group, a propyl group, a butyl group, a vinyl group, an acrylic group, a phenyl 
group, an isocyanate group, and an methacrylic group, may exist or two or more live together 
independently, and it is good also as an alkoxide of polyhydric alcohol. Namely, as for an atom 
and an atom group who are combined with a chain of an alkoxide, not only hydrogen but a 
halogen, above various functional groups, etc. may be contained. 

[0022]ln order to consider it as dispersion liquid having contained at least one or more kinds of 
above metal alkoxides, it is possible to use an alcohol system, an ether system, an ester 
system, a phenol system, etc. as an organic solvent, and it is good also as these mixed 
solvents. Since alcohol is a low-boiling point comparatively especially, a drying process is 
provided with an advantage which can be performed in a short time. As such alcohol, 
methanol, ethanol, propanol, butanol, etc. can be used, for example. 
[0023]When making sol-like constituent liquid, it is preferred to carry out loadings of an 
alkoxide for loadings of a solvent to about 2 to 40% of the weight 25 to 98% of the weight. 
Since an alkoxide may become that it distributes and/or is hard to dissolve uniformly when 
loadings of a solvent are less than 25 % of the weight, a hydrolysis reaction of an alkoxide 
becomes difficult to occur and a gel composition may become unstable. When loadings of a 
solvent exceed 98 % of the weight, a case where a drying process which evaporates a solvent 
takes a long time is **. On the other hand, when loadings of an alkoxide are less than 2 % of 
the weight, the corrosion resistance grant effect may fall, for example, and conformity to 
resinous principles, such as a bond magnet by an organic component of an alkoxide, may also 
fall. If loadings of an alkoxide exceed 40 % of the weight, dispersibility to a solvent of an 
alkoxide and/or solubility may fall, and a gel composition may become unstable. 
[0024]lt is also possible to include a charge of a repellent containing fluoride in a metal 
alkoxide content solution at least (naturally this charge of a repellent is incorporated into a 
coating tunic). Thus, if a processing agent for magnetic materials in which a charge of a 
repellent containing fluoride was included is processed to a magnetic material, it is possible to 
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reduce surface energy of this magnetic material remarkably, and to give high water repellence. 
Therefore, it becomes possible to reduce adhesion of moisture by dew condensation which 
can protect against dust to a magnetic material, and can give antifouling property, and can 
serve as a core of corrosion reaction, and dirt as much as possible, and the corrosion 
resistance of a magnetic material improves further. As a charge of a repellent containing 
fluoride, organic fluorine compounds, such as polytetrafluoroethylene and a fluoridation pitch 
(fluorination graphite), can be used, for example. 

[0025]Although a charge of a repellent containing fluoride was added in a metal alkoxide 
content solution as a purpose of grants, such as water repellence, as mentioned above, other 
than this - being also alike — various thermoplastics or thermosetting resin (rubber or an 
elastomer is included above) - one sort - or two or more sorts also being able to add and, For 
example, a resinous principle chosen from one sort of PVA, styrene resin, silicone resin, an 
epoxy resin, urethane resin, and an acrylic resin or two sorts or more can be added (these are 
also incorporated into a coating tunic). It is possible to give high water repellence to a magnetic 
material like the above-mentioned charge of a repellent also in this case. Although a charge of 
these repellents and/or a resinous principle can be contained in a metal alkoxide content 
solution in solution states melted in a solvent, or a colloidal state, it is simple to contain an 
impalpable powder-like thing by a colloidal state especially. In that case, below submicron, for 
example, when being referred to as about 0.01-0.8 micrometer raises a charge of a repellent 
within the dispersibility of impalpable powder to a metal alkoxide content solution, and a tunic 
after processing, and/or the dispersibility of a resinous principle as for impalpable powder 
particle diameter, it is convenient. 

[0026]Next, thickness of a coating tunic is preferably good to be referred to [ of 50 micrometers 
or less ] as 20 micrometers or less. When thickness exceeds 50 micrometers, relative content 
of a magnetic phase decreases and Magnetic properties, For example, when restrictions on a 
size - cause a fall of a residual magnetic flux density (Br) and a maximum energy product 
((BH) max) in the case of a permanent magnet, or a size of a magnetic gap is restricted - 
exist, there is a case where it becomes impossible to be unable to respond to this. It is, also 
when it becomes impossible to secure the shock resistance of the coating tunic itself, etc. The 
above-mentioned thickness can be taken as with a submicron size [ below 1 micrometer ] 
thickness depending on 10 micrometers or less and the purpose still more preferably. If the 
aforementioned sol gel process is adopted in order to form such a thin film, it is possible to 
form a tunic of homogeneity and thin thickness simple. However, when making improvement in 
corrosion resistance into a key objective, about at least 1 micrometer of thickness is good to be 
secured. 

[0027]Viscosity of a metal alkoxide content solution which constitutes a treating solution for 
magnetic materials is good to carry out below 10 3 cps. Since it may become difficult to form a 
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uniform coating film if 10 3 cps is exceeded, and also thickness becomes thick too much, it may 
become difficult to form a coating film of thickness of 50 micrometers or less, for example. 
Therefore, it is good to choose a solvent suitably, for example, to use ethanol, propanol, 
butanol, etc. In this case, it is good to use as a solvent a thing which does not make a 
magnetic material complex-ize if possible, sol in case it is good to use about 0.01-1.0 mol/l and 
it immerses loadings to a solvent of a metal alkoxide - it is good to set up temperature of liquid 
suitably in about room temperature -30 **. 

[0028]As for a hydrolysis catalyst in the above-mentioned sol gel process, although it is also 
possible to use which catalyst of acid or an alkali system, it is preferred to use especially an 
alkaline catalyst. Especially when using an acid system catalyst, what does not contain a 
chlorine component as much as possible is preferred, and can use an aqueous ammonia 
solution etc. as an alkaline catalyst. When a thing containing a chlorine component is used as 
an acid system catalyst, this chlorine component contained in a coating tunic promotes rapidly 
oxidation reaction of a magnetic material which makes Fe a subject. That is, in a coating film 
formed in a magnetic material, for example, a chlorine component does not exist if possible, it 
is good to use less than 0.1wt% and desirable infinite content near zero at least. When it raises 
character, such as the above corrosion resistance, that not less than 50% of a metal alkoxide 
is hydrolyzed, it is preferred. 

[0029]Alcohol amines, such as triethanolamine and diethanolamine, etc. can be used as 
stabilizer. Cooking temperature in a drying process after applying a processing agent on the 
other hand is good low temperature and for 40-300 ** 40-400 ** to be specifically about 100- 
250 ** most preferably. In this case, in a coating film, an organic component originating in an 
alkoxide remains easily, and it becomes possible to give water repellence much more 
effectively to a magnetic material. 

[0030]Coating to a magnetic member which has a stoma is also possible, and corrosion 
resistance and rust prevention are effectively demonstrated to crevice corrosion of a stoma, 
etc. In this case, it is a technique also with processing agent osmosis in a stoma by supersonic 
vibration, and effective also performing being decompression impregnated etc. in addition to 
simple dip coating. On the other hand, a method of pressing a processing agent for magnetic 
materials fit in a stoma by application of pressure is also possible, and once performing 
decompression impregnation treatment, it may be made to perform being application-of- 
pressure impregnated. 
[0031] 

[Embodiment of the lnvention]Hereafter, the manufacturing method of the bond magnet with a 
coating tunic which is one example of this invention is explained. First, the alloy content of the 
specified quantity is blended and then the alloy content is dissolved in predetermined 
atmosphere, such as an inert gas atmosphere or a vacuum atmosphere. The alloy content 
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blended may blend each ingredient independently, or may blend it in the form of hardeners, 
such as Nd-Fe alloy and ferroboron, or any may be sufficient as it. The dissolution can use 
publicly known dissolving methods, such as the high-frequency-induction dissolution and arc 
melting, for example. 

[0032]Next, as shown in drawing 1 (a), the quenching thin band of the shape of a thin band 
thru/or the shape of a flake is manufactured by carrying out the rapid solidification of the 
molten metal. The inert gas atmosphere of argon etc. is used, and the atmosphere of 
quenching begins the single rolling method (it is a method shown in drawing 1 (a)) as the 
method of quenching, and can apply various methods, such as the congruence rolling method, 
the Sprat quenching method, a centrifugal quenching method, and a gas atomizing method. 
The cooling efficiency of a molten metal is high, and adjustment of the cooling rate by roll 
peripheral speed is easy for especially the single rolling method, and suitable for it for mass- 
producing a homogeneous and highly efficient quenching thin band. [ among these ] In this 
case, when making roll peripheral speed into a second in 10-30 m /desirably 5-35 m/second 
obtains the quenching thin band which has a detailed and uniform crystal grain and was 
excellent in magnetic properties, it is desirable. 

[0033]By the publicly known grinding method of using a stamp mill, a feather mill, a disc mill, 
etc., the obtained quenching thin band is ground so that it may become the above-mentioned 
mean particle diameter, and let it be the powder for bond magnets. As shown in drawing 1 (b), 
after carrying out coarse grinding, two steps (or multi stage story beyond it) pulverized further 
may grind. The particle size regulation of the powder after grinding is suitably carried out by a 
mesh etc., and it is desirable to carry out grain refining. 

[0034]Here, the grinding front stirrup can heat-treat after grinding the quenching thin band 
obtained by the above-mentioned rapid solidification in a 400-1000 ** temperature 
requirement. The thin band immediately after quenching may produce an amorphous part, for 
example into the portion of cooling rates, such as near a contact portion with a quenching roll, 
which becomes large especially. This amorphous part is soft magnetism and may cause 
coercive force, the square shape nature of a demagnetization curve, the fall of an energy 
product, etc. Then, by performing the above-mentioned heat treatment to a quenching thin 
band, the above-mentioned amorphous part produced immediately after quenching can be 
crystallized, and the fall of an energy product, etc. can be prevented. When heat treatment 
temperature is lower than 400 **, crystallization of the above-mentioned amorphous part does 
not progress enough, and an above-mentioned effect is not acquired enough. On the other 
hand, if heat treatment temperature exceeds 1000 **, a crystal grain will grow and become big 
and rough, and coercive force thru/or an energy product will fall on the contrary. Therefore, 
heat treatment temperature is set up within the limits of above-mentioned, and is desirably set 
up within the limits of 600-700 ** still more desirably 500-800 **. 
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[0035]As shown in drawing 2 (a), the powder 10 for bond magnets obtained by the above 
method is mixed with the resinous principle 1 1 , and the bond magnet 20 is manufactured 
pressing or by carrying out injection molding, the case where it is based on pressing - the 
above-mentioned powder 10 for magnets - the powdered thermosetting resin 1 1 , such as an 
epoxy resin, - the specified quantity - for example, as it mixes about 1 to 5% of the weight, for 
example, is shown in drawing 2 (b) t Compression molding is carried out, for example with the 

welding pressure about 5 - 10 t/cm 2 by press forming by the die 14 and a metallic mold (the 
numerals 15 are the cores for forming a centrum in a Plastic solid) with the punches 12 and 13, 
etc. By heating acquired Plastic solid 19 to about prescribed temperature, for example, 80-180 
**, after shaping, resin is stiffened and the bond magnet 20 is obtained. Heating for resin 
curing may be performed during the above-mentioned pressing. According to this method, 
density of the magnet powder in the bond magnet 20 obtained can be made high, and it is 
suitable for manufacturing the highly efficient ring magnet for size motors, etc. 
[0036]quantity with a little more [ on the other hand / when based on injection molding / first / 
thermoplastics /, such as Nylon, / 11 ] compression molding to the powder 10 for magnets than 
a case - for example, it adds about 1 0 to 30% of the weight, this is kneaded, and the 
compound for shaping is produced. And as shown in drawing 2 (c), the bond magnet 20 of 
desired shape is obtained by carrying out heat softening of this compound, and carrying out 
injection molding of this to the cavity 25a of the metallic mold 25 using a predetermined making 
machine. Since the bond magnet 20 obtained by this method has a little low magnet powder 
density, it depends performance on compression molding, but has an advantage which can 
manufacture a various and complicated-shaped magnet easily, and can also carry out integral 
moulding of the required accessories, such as a motor spindle, with the above-mentioned 
compound. Drawing 2 (d) shows the ring shape bond magnet 20 obtained by each above 
forming process. Radial magnetization is carried out, for example and this ring like magnet 20 
is used as a motor rotor or a stator. 

[0037]After setting the above isotropic magnet powder between heat and processing it, 
anisotropic magnet powder can also be obtained by the method of grinding this. In this case, 
an anisotropic magnet can be obtained if it is made to carry out orientation shaping of this 
anisotropic magnet powder in a magnetic field. 

[0038]As shown in drawing 3 , the bond magnet 20 obtained as mentioned above can form the 
coat 30a in the surface by applying the processing agent 30 for magnetic materials. Drawing 5 
is a flow chart showing an example of the coating process by a sol gel process. First, specified 
quantity dispersion mixing of the metal alkoxide (this example tetraethyl orthosilicate (Si- 
(OC H ) )) of the specified quantity (for example, 0.05 mol) is carried out into ethanol (this 

2 5 4 

example 50 ml) as an organic solvent. Suitably after agitating this mixed liquor (metal alkoxide 
content solution) Stabilizer. (For example, triethanolamine) is added, a hydrolysis catalyst (this 
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example 1%NH 4 OHaq4ml) is added further gradually, and the sol-like processing agent 30 is 

obtained by carrying out predetermined time (for example, 1 hour) churning at a room 
temperature. 

[0039]As a coating method to the bond magnet 20 of the processing agent 30, as shown in 
drawing 3 (a), the method of carrying out spray spraying besides [ which immerses the bond 
magnet 20 into the processing agent 30, and pulls up it ] a method, etc. is [ various ] 
employable, for example. As shown in drawing 3 (b), the way a wall puts the bond magnet 20 
in the barrel 31 constituted by ****, and rotates this in the treating solution 30 by motor 32 
grade is useful to apply to many bond magnets 20 uniformly at once. Thus, as shown in 
drawing 3 (c), the processing agent application bond magnet 50 (processed member) with 
which the coat 30a of the processing agent 30 was applied all over the bond magnet 20 is 
obtained. 

[0040]As shown in drawing 4 (a), it carries out temperature-up desiccation in dryer F1 , or after 
the above-mentioned processing agent application bond magnet 50, for example, makes the 
amount of residual solvent evaporate to some extent at a room temperature, as shown in 
drawing 4 (b), it is dried by spraying of hot wind HW. Then, the processing agent application 
bond magnet 50 is calcinated by heat chamber HC, as shown in drawing 4 (c), and the bond 
magnet 60 with a coating tunic with which the coating tunic 30b was formed all over the bond 
magnet 20 is obtained (refer to drawing 4 (d)). 

[0041 ]The coating tunic 30b formed as mentioned above is conjectured to have structure as 
typically shown, for example in drawing 6 (a) (it does not mean having restrictively a specific 
structure which shows a molecular formula typically in this figure, and this molecular formula 
shows). Namely, the inorganic atom group 3 (in this example) like a metallic oxide originating 
in the metal system ingredient of a metal alkoxide It is thought that it has a hybrid structure in 
which Si0 2 or Zr0 2> and the organic molecules 2 originating in an alkoxide component (carbon 

component: CnHm etc.) were intermingled. What remains in the state of a metal alkoxide 
without being hydrolyzed thoroughly may be contained. If such a tunic is analyzed by X-ray 
photoelectron spectroscopy (XPS), a metal system ingredient will be detected as a cation 
constituent by which a chemical shift is observed at the side which mainly shows a positive 
valence, and oxygen will be detected as an anion constituent by which a chemical shift is 
observed at the side which shows a negative valence conversely, a carbon ingredient -- 
organicity — corresponding to a molecular remains gestalt, forming organic integrated states, 
such as CH - or -CH -, can check by XPS analysis. If it analyzes by an X-ray diffractometer 

method to a tunic, it can check that it is in the amorphous-like state where the diffraction peak 
which the halo pattern was observed and reflected the specific crystal structure is not 
observed. 
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[0042]By forming the above coating tunics 30b, the inorganic atom group 3 plays the role 
which gives corrosion resistance and rust prevention (or shock resistance and abrasion 
resistance) to the bond magnet 20. The organic molecules 2 have high compatibility with the 
resinous principle in the bond magnet 20, and play the role which heightens the adhesion 
power of a tunic. Depending on the composition of the organic molecules 2, water repellence, 
and by extension, protection-against-dust nature and antifouling property can also be given. In 
order to make the organic component 2 remain in the coating tunic 30b, it is desirable to 
perform heat-treatment temperature at the time of coating by a sol gel process, for example at 
about 150-250 ** low temperature. This temperature requirement is convenient also at the 
point of being hard to produce the fall of the magnetic properties of a Nd-Fe-B system magnet. 
[0043]Next, in the coating tunic 30b, it is possible to also make a resinous principle composite 
[ distribution and ]-ize. The processing agent 30 in this case can be prepared as follows, for 
example. That is, dispersion mixing of the specified quantity is carried out for the metal 
alkoxide (this example tetraethyl orthosilicate (Si-(OC 2 H 5 ) 4 )) of the specified quantity (for 

example, 0.05 mol) into ethanol (this example 20 ml) as an organic solvent. After agitating this 
mixed liquor (metal alkoxide content solution), stabilizer (for example, triethanolamine) is 
added suitably and a hydrolysis catalyst (this example 1%NH 4 OHaq4ml) is added further 

gradually. To the solvent (this example 30 ml of ethylbenzene) of the continuing specified 
quantity, it is liquefied (unhardened) resin (in this example.) of the specified quantity. After 
mixing the liquid which blended 1.0 g of silicone resin with a viscosity of 1000 cps in the above- 
mentioned metal alkoxide content solution, the sol-like processing agent 30 is obtained by 
carrying out predetermined time (for example, 1 hour) churning at a room temperature. 
[0044]Thereby, as shown in drawing 6 (b), the coating tunic 30b by which the resinous 
principle 5 was distributed and mixed uniformly is obtained. It is possible to be able to reduce 
the surface energy of the coating tunic 30b, for example, and to give high water repellence by 
addition of such resin. Therefore, it becomes possible to reduce adhesion of the moisture by 
the dew condensation which can give protection-against-dust nature and antifouling property to 
the processed metal 4, and can serve as a core of corrosion reaction, and dirt as much as 
possible, and the corrosion resistance of the bond magnet 60 with a coating tunic and rust 
prevention improve further as a result. 

[0045]As mentioned above, although the example of this invention was described taking the 
case of the Nd-Fe-B system bond magnet, the metallic member used as the applied object of 
this invention is not restricted to this, and can be applied also, for example like metallic 
members including magnetic materials, such as a Nd-Fe-B system sintered magnet and a Sm- 
Fe-N system bond magnet. It is possible to raise the corrosion resistance of a metallic member 
further by this. 

[0046]Here, it returns to drawing 4 again and the supporter 100 used by the drying process of 
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drawing 4 (a) and (b) or the baking process of drawing 4 (c) is explained. In a drying process 
or a baking process as stated above, If the processing agent application bond magnet 50 has 
the tendency for the thickness of the coat 30a of the processing agent 30 to become thin in the 
end face, edge surface, etc. and other things contact these portions in a drying process or a 
baking process, the shock in the case of contact - rubbing - it is easy to produce exfoliation 
and a crack on the coating tunic 30b of the bond magnet 60 with a coating tunic. 
[0047]ln the bond magnet 60 with a coating tunic, the part which is easy to produce such 
exfoliation and a crack on the coating tunic 30b has become settled mostly with the shape of 
the processing agent application bond magnet 50, as shown in drawing 7 and drawing 8 . it is 
the end face (below partial; that gave meshes of a net in drawing 7 (a) - the same) of both 
sides which is easy to produce the above-mentioned exfoliation and a crack when the 
processing agent application bond magnet 50 is the processing agent application bond magnet 
51 of ring shape (tubed) among the coats 30a, and the non-contact side Z in desiccation 
and/or a baking process turns into a both-ends side. However, the edge E1 of a peripheral 
face and inner skin and the portion of E2 are included in the non-contact side Z. On the other 
hand, what is easy to produce exfoliation and a crack in the case of the processing agent 
application bond magnet 52 of rectangular shape (plate-like) is four peripheral end faces (refer 
to drawing 7 (b)) which have the width of a board thickness direction, and the non-contact side 
Z in desiccation and/or a baking process turns into four peripheral end faces. However, the 
edge E3 of the surface and a rear face and the portion of E4 are included in the non-contact 
side Z. 

[0048]ln other shape, the example of the part which is easy to produce exfoliation and a crack 
on the coating tunic 30b is shown in drawing 8 . In the curved tabular processing agent 
application bond magnet 53 and the rectangle plate-like processing agent application bond 
magnets 54 and 55 of a hole vacancy, four peripheral end faces (refer to drawing 8 (a) - (c)) 
which have the width of a board thickness direction turn into the non-contact side Z in 
desiccation and/or a baking process. In the cylindrical processing agent application bond 
magnet 56, the end face (refer to drawing 8 (d)) of both sides turns into the non-contact side Z 
in desiccation and/or a baking process. 

[0049]Therefore, in the drying process or baking process of this example, the supporter 100 
holding the processing agent application bond magnet 50 is used so that neither exfoliation nor 
a crack may be produced on the coating tunic 30b of the bond magnet 60 with a coating tunic 
used as a finished product. Hereafter, the example of the supporter which can be used for this 
invention method is explained. 

[0050]First, the example of the supporter 100 of having been suitable for the processing agent 
application bond magnet 51 of ring shape is shown in drawing 9 - drawing 12 . The first 
supporter 110 (supporter) shown in drawing 9 eguips with the hoop direction member 1 12 the 
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peripheral face of the shaft member 1 1 1 which can be inserted in the pore 51a of the 
processing agent application bond magnet 51 of ring shape. And the periphery edge of this 
hoop direction member 112 contacts the inner skin 51b of the pore 51a as the buildup area H 
punctiform (or edge shape), and the first supporter 110 holds the processing agent application 
bond magnet 51 as a processed member by this. At this time, the first supporter 110 does not 
contact the end face (non-contact side Z) of the both sides of the processing agent application 
bond magnet 51 , but serves as a gestalt which supports the gravity of the processing agent 
application bond magnet 51 by the hoop direction member 1 12 in a point of contact with the 
inner skin 51b in it. As shape of the hoop direction member 112, the male screw 112a, the 
screw wing 1 12b, the disk wings 1 12c, etc. can be used. The first supporter 110 follows a 
longitudinal direction, and if more than one are put in order and it provides, it can hold many 
processing agent application bond magnets 51 simultaneously. According to the aperture of 
the processing agent application bond magnet 51 , the path of the shaft member 1 1 1 or the 
hoop direction member 1 12 is adjusted, and according to the thickness, the hoop direction 
member 112 can be divided into the portion of the large pitch P1, and the portion of the small 
pitch P2, and can also be provided. The construction material of the shaft member 1 1 1 or the 
hoop direction member 112 cannot change easily, and a product made from stainless steel, a 
product made from ceramics, etc. which do not rust easily are used. 

[0051 ]ln the second supporter 120 (supporter) shown in drawing 10 , the periphery of the shaft 
member 121 which can be inserted in the pore 51a of the processing agent application bond 
magnet 51 of ring shape is equipped with the inner surface attaching part 122. The annular 
solid 122a in which the inner surface attaching part 122 surrounds the outside of the shaft 
member 121, It comprises the elastic body 122c (a figure three springs) mostly provided in the 
hoop direction from the annular solid 122a between the lobe 122b of plurality (a figure three 
pieces) which projects on the diameter direction outside at equal intervals, and the shaft 
member 121 and the annular solid 122a. And this lobe 122b contacts the inner skin 51b 
(buildup area H) of the pore 51a punctiform (or edge shape), and the second supporter 120 
holds the processing agent application bond magnet 51 by this. It can respond to change of 
the pore 51a by elasticity of the elastic body 122c. When being set up so that the path of the 
annular solid 122a may change continuously or gradually to shaft orientations, it is convenient 
for attachment and detachment of the processing agent application bond magnet 51. 
[0052]The third supporter 130 (supporter) shown in drawing 1 1 has arranged the two shaft 
members 131 which have the axis of the processing agent application bond magnet 51 and the 
almost parallel axis of the processing agent application bond magnet 51 of ring shape caudad, 
and equips the peripheral face of each shaft member 131 with the hoop direction member 132. 
And the periphery edge of this hoop direction member 132 contacts the peripheral face 51c 
(buildup area H) of the processing agent application bond magnet 51 punctiform (or edge 

http://www4.ipdl.m^ 4/8/2008 



JP,2002-105655,A [DETAILED DESCRIPTION] 



Page 16 of 20 



shape), and the third supporter 130 holds the processing agent application bond magnet 51 by 
this, the three shaft members 131 which have arranged mostly third supporter 130' (supporter) 
shown in drawing 11 (c) and (d) at equal intervals to the hoop direction - respectively - 
independent or - simultaneous - approach — it is provided so that alienation is possible. 
While maintenance of the processing agent application bond magnet 51 is made more 
certainly, since movement of the processing agent application bond magnet 51 from a drying 
process to a baking process etc. can perform the three shaft members 131 in the state where it 
was made to approach simultaneously, it can contribute to reduction of a manufacturing cost. 
The hoop direction member 132 of drawing 1 1 can be formed with a male screw, a screw wing, 
disk wings as well as the hoop direction member 1 12 of drawing 9 , etc. 
[0053]The fourth supporter 140 (supporter) shown in drawing 12 is a thing of a type which 
holds the processing agent application bond magnet 51 of ring shape from the method of the 
outside. The fourth supporter 140 has the annular part 140a surrounding the outside of the 
processing agent application bond magnet 51, and the lobe 140b of plurality (a figure three 
pieces) which projects at equal intervals mostly in a hoop direction from this annular part 140a 
at the diameter direction inside. And this lobe 140b contacts the peripheral face 51c (buildup 
area H) punctiform (or edge shape), and the fourth supporter 140 holds the processing agent 
application bond magnet 51 by this. Two or more processing agent application bond magnets 
51 can be simultaneously treated by connecting the end faces of the annular part 140a via the 
connecting member 140c (a figure connecting shaft) etc. 

[0054]Next, the example of the supporter 100 of having been suitable for the plate-like 
processing agent application bond magnet 52 is shown in drawing 13 - drawing 16 . The 
mountain 151a which continued in the predetermined direction, and the valley 151b form in at 
least oneth of them the corrugated part 151 which appears by turns at the fifth supporter 150 
(supporter) shown in drawing 13 . And the tip of the mountain 151a of this corrugated part 151 
contacts edge shape at the surface or the rear face 52a of the processing agent application 
bond magnet 52 as the buildup area H, and the fifth supporter 150 holds the processing agent 
application bond magnet 51 as a processed member by this. At this time, the fifth supporter 
150 does not contact the four edge surfaces Z of the processing agent application bond 
magnet 52, but serves as a gestalt which supports the gravity of the processing agent 
application bond magnet 52 by the corrugated part 151 in them in a point of contact with the 
surface or the rear face 52a. The fifth supporter 150 continues a longitudinal direction or 
crosswise, and if more than one are put in order and it provides, it can hold many processing 
agent application bond magnets 52 simultaneously. According to the size of the processing 
agent application bond magnet 52, the corrugated part 151 can be divided into the portion of 
the large pitch P1, and the portion of the small pitch P2, and can be provided, and the height of 
the mountain 151a can also be changed suitably. The construction material of the fifth 
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supporter 150 cannot change easily, and a product made from stainless steel, a product made 
from ceramics, etc. which do not rust easily are used. 

[0055]Many projections 161 which project from the surface in at least oneth of them are formed 
in the sixth supporter 160 (supporter) shown in drawing 14 at the predetermined interval or the 
random interval. And the tip of this projection 161 contacts the surface or the rear face 52a 
(buildup area H) of the processing agent application bond magnet 52 punctiform (or edge 
shape), and the sixth supporter 160 holds the processing agent application bond magnet 52 by 
this, the shape at the tip the projection 161 is needlelike as shown in drawing 14 (c) - it is 
possible to use 161a, the curved surface shape 161b, the letter 161c of wire bending, etc., and 
the projection 161 can be divided into the portion of the large pitch P1 , and the portion of the 
small pitch P2, and can also be provided. 

[0056]Many projected parts 171 which project in the predetermined Yamagata shape from the 
surface in at least oneth of them are formed in the seventh supporter 170 (supporter) shown in 
drawing 15 at the predetermined interval or the random interval. And the tip of this projected 
part 171 contacts edge shape at the surface or the rear face 52a (buildup area H) of the 
processing agent application bond magnet 52, and the seventh supporter 170 holds the 
processing agent application bond magnet 52 by this. The shape of the lobe 171 can be 
suitably changed in addition to the shape of a triangle shown in a figure, can divide the 
projected part 171 into the portion of the large pitch P1, and the portion of the small pitch P2, 
and can also provide it. In the direction which intersects perpendicularly with drawing 15 (b), 
the interval b of edge length (contact length with processing agent application bond magnet 
52) a and mountains, height-of-thread h, etc. can be changed suitably. 

[0057]Many hollows 181 of specified shape (almost hemispherical by a diagram) are formed in 
the eighth supporter 180 (supporter) shown in drawing 16 at the predetermined interval or the 
random interval at least oneth of them. And the solid of revolution 182 of specified shape 
(almost spherical by a diagram) is arranged in this hollow 181. And the peripheral face of this 
solid of revolution 182 contacts the surface or the rear face 52a (buildup area H) of the 
processing agent application bond magnet 52 punctiform (or edge shape), and the eighth 
supporter 180 holds the processing agent application bond magnet 52 by this. The shape of 
the hollow 181 and the solid of revolution 182 can be changed suitably. 
[0058]ln the case of the curved tabular processing agent application bond magnet 53, it can 
hold like a plate-like case by making the height of the mountain 151a, the head end height of 
the projection 161, the height of the projected part 171, the path of the solid of revolution 182, 
etc. correspond to a curve, and changing them. 

[0059]The example of the supporter 100 of having been suitable for the cylindrical processing 
agent application bond magnet 56 is shown in drawing 17 . The ninth supporter 190 (supporter) 
shown in drawing 17 is formed of the spiral body 191 (a figure coil spring) of the major 
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diameter rather than the cylindrical processing agent application bond magnet 56. And the 
common-law marriage of this spiral body 191 contacts the peripheral face 56a of the 
processing agent application bond magnet 56 as the buildup area H punctiform (or edge 
shape), and the ninth supporter 190 holds the processing agent application bond magnet 56 as 
a processed member by this. At this time, the ninth supporter 190 does not contact the end 
face (non-contact side Z) of the both sides of the processing agent application bond magnet 
56, but serves as a gestalt which supports the gravity of the processing agent application bond 
magnet 56 by the spiral body 191 in a point of contact with the peripheral face 56a in it. When 
the spiral body 191 is formed with a coil spring, the coil spring can be made to be able to 
expand and contract in the time ( drawing 17 (b)) when the length of the processing agent 
application bond magnet 56 is long, and the short time ( drawing 17 (a)), and it can be made to 
correspond also to a gap. A female screw, a screw wing, etc. which are provided inside a 
cylindrical member can also be used as the spiral body 191. 

[0060](Example 1) Predetermined time immersion of the iron ring-like member (30 mm in 
diameter and 1 mm in thickness) was carried out at the rust-proofer which consists of a 
polystyrene resin mixed solution which used the metal alkoxide dispersed solution as the main 
ingredients, and rust-proofer spreading iron members with a coat thickness of 10 micrometers 
were created. Holding rust-proofer spreading iron members by the first supporter 110 shown in 
drawing 9 (a), after drying this rust-proofer spreading iron member for 30 minutes at the room 
temperature and promoting a hydrolysis reaction, calcination for 30 minutes was performed at 
150 **, and iron members with a coating tunic (specimen No.1) were obtained. To specimen 
No.1, it calcinated instead of the first supporter 110 by having held rust-proofer spreading iron 
members in the screen oversize made from stainless steel, and this was made it with the iron 
members with a coating tunic of the comparative example (specimen No. 2). 
[0061](Example 2) Predetermined time immersion of the Nb-Fe-B system ring shape bond 
magnet (30 mm in diameter and 1 mm in thickness) was carried out at the rust-proofer which 
consists of a polystyrene resin mixed solution which used the metal alkoxide dispersed 
solution as the main ingredients, and the rust-proofer spreading bond magnet with a coat 
thickness of 10 micrometers was created. Holding rust-proofer spreading iron members by the 
first supporter 110 shown in drawing 9 (a), after drying this rust-proofer spreading bond 
magnet for 30 minutes at the room temperature and promoting a hydrolysis reaction, 
calcination for 30 minutes was performed at 150 **, and the bond magnet with a coating tunic 
(specimen No.3) was obtained. To specimen No.3, it calcinated instead of the first supporter 
1 10 by having held the rust-proofer spreading bond magnet in the screen oversize made from 
stainless steel, and this was made it with the bond magnet with a coating tunic of the 
comparative example (specimen No.4). 

[0062](Example 3) Predetermined time immersion of 50 mm x 50 mm, and the 1-mm-thick iron 
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tabular members (SS41) was carried out at the rust-proofer which consists of a polystyrene 
resin mixed solution which used the metal alkoxide dispersed solution as the main ingredients, 
and rust-proofer spreading iron members with a coat thickness of 10 micrometers were 
created. Holding rust-proofer spreading iron members by the fifth supporter 150 shown in 
drawing 13 (a), after drying this rust-proofer spreading iron member for 30 minutes at the room 
temperature and promoting a hydrolysis reaction, calcination for 30 minutes was performed at 
150 **, and iron members with a coating tunic (specimen No.5) were obtained. To specimen 
No.5, it calcinated instead of the fifth supporter 150 by having held rust-proofer spreading iron 
members in the screen oversize made from stainless steel, and this was made it with the iron 
members with a coating tunic of the comparative example (specimen No.6). 
[0063](Example 4) Predetermined time immersion of 50 mm x 50 mm, and the 1-mm-thick Nb- 
Fe-B system tabular bond magnet was carried out at the rust-proofer which consists of a 
polystyrene resin mixed solution which used the metal alkoxide dispersed solution as the main 
ingredients, and the rust-proofer spreading bond magnet with a coat thickness of 10 
micrometers was created. Holding rust-proofer spreading iron members by the fifth supporter 
150 shown in drawing 13 (a), after drying this rust-proofer spreading bond magnet for 30 
minutes at the room temperature and promoting a hydrolysis reaction, calcination for 30 
minutes was performed at 150 **, and the bond magnet with a coating tunic (specimen No.7) 
was obtained. To specimen No.7, it calcinated instead of the fifth supporter 150 by having held 
the rust-proofer spreading bond magnet in the screen oversize made from stainless steel, and 
this was made it with the bond magnet with a coating tunic of the comparative example 
(specimen No.8). 

[0064](Example of an examination) About each specimen created in Examples 1-4, the 
homoiothermal constant humidity examination was carried out and the erosion percentage of 
completion was measured. In the homoiothermal constant humidity chamber, the 
homoiothermal constant humidity examination settled specimen No.1 - 8 on the screen 
oversize made from stainless steel, held them on condition of RH 80 ** x 95% for 200 hours, 
and was done. Generating of rust was observed visually in the meantime. The result of a 
homoiothermal constant humidity examination is shown in Table 1 . 
[0065] 
[Table 1] 
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[0066]ln Table 1, rust all occurred within 24 hours in the comparative example (specimen No. 2, 
4, 6, 8) which calcinated by holding in the screen oversize made from stainless steel. In the 
example (specimen No.1, 3, 5, 7) which calcinated by on the other hand holding by the 
supporter concerning this invention, rust all did not occur. According to this invention method 
using a supporter, this shows that generating of rust is fully controlled. 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 
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^2ocd±@iz=i— >^/isg3 o btfrnrnztitz^ 

(d) o 

[004 1] ±E<7>*5I=LTJ&j$**i£=i — ><7 
ffiM3 0bfi. «K.tfH6 (a) Ir®awir^-r«fc5ft 

«***LTl***a>fc«B*4l.S l*SS\ztSl\Xto* 



4*«WM2 : CnHmf) tfJEfiLfc 

«fe5ft«n*x**«^»*ai (xps) -catt-rtL 

li. *B3R*»I±. ±l=IE(D«ft£5i;-*"ffll=<r = £ ;ui> 

»^-Wtta«^fflfc»JSLT. CHa-fe^tMi-CH 

XPS»«rirJ:y«B-e*«. »Jgl=*tLTX 
tt-r-f h>— 4rftf=T»«f-r*itf, /np-/^- 

[0 0 4 2] _ttS<&<fc5£:=i — "r-r >^SI3 o b 
20 *-r*c^lZcty. »ttlS^H3te7K>K«:5 2 0fc» 

LTisfjRfttt^i»«tt (ft«L^iiira*tt^Bj*fitt) 
*#*-r*««*»fcr. ««b™2I4#>k 
a«2 o4>o>«iBA»^a>antt3b«x< . «Ba>S3&* 

*t>i=. m^m=Fmzcommz 

b + fz^#£-t»-£t-tf>|z|£. \rj\,?)\,& lz £ y n— T-f 
>^4B4>JnlSMMSft*. 50-2 5 0 0 C 

30 d-Fe-BS»ea)««i#tta)iST**i:rc<^. t 

[OO 4 3] Sfef= % Zl-ir-f >^ti3 0 b *|zfi % 
SdSJItLTlV^ (*^J-Cl42 0m 

I) +f^. ffi&M (MtL\£o. O5mo I) a>&m>T)V 
3^>K (*«*Ctt^K^x^u^uvi/y^— h (S 

i-(oc 2 H5)4) ) *BfM*»»a*-r* D c<t> 

S«ift (4l7^3*yKt«S» lit 

iCjTOTk^ffiM^I 1%NH40Haq4ml) 

(*^T?(4. »g1 0 0 O c p s(0v'J=l->ffil . 
Og) Zm-SLtzfeZ. ±E4l7^**>KSfiig« 

-r ^ c: t iz «*: y ^/;utto mmm 3o^bW B 

[oo44] cttizcfcy. (b) \z7K-f&5\~. m 

50 ob]6<#t>4x^ 0 z(7>«fc5^Jlgco^iZctor. m*. 
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$SSf^ ct £ *#^>?*ia>f*» £8 * (ST S 1* & C <h pI 

[0 0 4 5] ttJt* *^BJ(DHj6£«!I$Nd-Fe~B^ 

#>KM«ttl=£oTlBqilLfcfi<* *^B^a)5Sffi>y^ 

Nd-Fe-BSftttlS, Sm-Fe-NI*>KK 
[0046] :Ct\ StfH4fZRy % @4 (a) 

(b) 0>ttJ*XSfc*lM4Bl4 (c) G)«iSx«-effilB 
«Xgfe*lM4«j£Xglzfcl*Tf*. K 

Ms 014. -t«>affi^H«ffl*rc*5L^rflia*i3 oa> 

^K3Oa0)JS*^SK^^(g|fii*<fcy. KKiit« 

<b. IMttlBaBHR^C-riWcJ; oTa- ^r-f 
*t##> Ktt^6 0©a-f^ >^tt«3 0 bfcSHJgt^ 

[0 0 4 7] a-f -f >4T«ltt*#> KBC6 OlCfe 
■ftM6*#> KM 5 o#'J><7# (««) OftfflHi 

14. il3Oa05^S«©8B (17 (a) |rfcl>T 

«fiExgf=*5l+**»fflffi2ttSffllffi^3a:*. fc*=U 
fS]^®^^t-^4O0)^5g® (17 (b) #81) -cfe 

y % /xf4**xsicfi(t zimmm z f* 4 o 

[0 0 4 8] *<Dib<DMmz&l\X % zl—TJXf&m 

3 o bfz»mt-v>»ss*i:aL^aMaa>«*H8iz^-r 0 

»TOtt0)filM*#> KB5 5 4. 5 5ftt, ffig 

*Rj©*B**-r*4oo!)Hsaia (is (a) ~ (c) # 

H) K«&tf/Xf*«*xSI=33(+43fSS«ffizfc 
fc£o *fc. »tt©ffliaa«7K> KM 5 6TM4. 
ffiia>3as (18 (d) #8B) &S&tf/XI4gij£x 

[0049] Lfc/l<ot, *5llifiOT0)ttlSxa&«iM4 



7p> Kii6O0)=l-f^ >^&i^3 0 bfZflJgt^mS 

£±Cttl*J:3f=. OBMft*#>KM5 0£tttt- 
OOtfflil*&;|x-Cl>fto JUT. 

[ooso] *-*\ 'j^ttoai«i«*>K«5 5 

1 lCi§L*:«J#{*1 0 0 0)Sf*^J^l9-H 2(C;f 

■To B9i=«-r»— 1 o (&**{*) tt % y><? 
10 fciaswi i 1 o>ftmmizmjjfo&& 1 1 2£«§*_ti* 

®H£LTa>?Lgfl5 1 aCD|*3jg@5 1 b l=&R (Xfix 

fflssmt Lx<ommmm^> km 5 1 

K5i®Hfl|(Dlii (IMSttfBZ) f=l*«*Hrt\ n 

siawi 1 2<dj&r£ its fcfai: 1 12a. ^ua. 

20 -Si 12 b. RfiH 1 2 c^Jffl^^Zt^t 

at^TSittLli. H^lz^»(Dfflaiftiaflf7R>K«S5 
^-yr-cagBWl 1 1*ffl*fiI<B*t1 1 2©S$HIL, 

1 o>ffl» £ /h t'^f p 2c7>$p^ £ f z# itr i£ 1* £ c <t -x? 

30 [005 1] 01O|zit«-ft^*12O («»(*) 
l^fc^T. U >y«<D«L3ia«fli/K> KSS 5 1 (EJLpU 
5 1 a izff ilRTtfe£:fASM* 1 2 1 0>nHlcrtSft»SS 1 

2 2$ffiK.rL^-So 2 2(4, IfiSSttl 2 1 

3®) (D^tiiSfll 2 2 b<t. 2 1 tS*»1 2 

2 a i:(DFBll^l£(tt)tLtr^tt<*1 2 2 c (^T*(43<1(D 
(4fe) i:AMbS^^4xT^-5o fit, ca>36UJSH 2 

2 b*)<. fl.gB5 1 a (DftmffiS 1 b (S«^®H) (Z^ 

40 tt (Xf4x^^tt) ic^SL. Zttlc < fcoTm--RI#(* 

a 5 1 aa>X4tr=r±. 5¥tt(*i 2 2c©#«-e»is-e§ 

&o tffe. ^tt(*1 2 2 a<7>g/)<ffi^fS]IZ^L7:ffiSIM 

xi*«l«»ic*fl:-r«j;5iclig4*ir^«fc*fcf* % 

ffiaffl^%7K> KM 5 1 CD^fiftlz^Jr-fc^o 

[0052]i11|C^ES^130 (fl&fttt) 
(4. y >^«0>fflaMa*7tC> KM 5 1 (OT^Iz. 4& 

aan^fliTKv km s i (Dfftatfsrs^tT^ttss^-r 

^2*(DaSP»1 3 1 SEIL, #^»1 3 1(7>^^ 
50 ®fcf4^^fp]S»« 1 3 2£fiH;tTl^o fLT, COS 
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G>rtJS®5 1 c (ttft&SH) IZjjStt (Xttx 
CaftL, C*LlzJ:oT* = «l#(* 1 3 03&<«ia#J»* 
*>Ki5 5 1 *«8LTL^. &fc\ B1 1 (c) 

(d) (z^-rmHs^f* i 30' mm**) i*. 

(cfJfSHF^PiT*iB®Lf=3*:(7)$4a5*t1 3 1 

*L*s*-exttHi*fz*ifiiitiBpr«r=a«+&*iTLx6 0 a 

a»afli*> KB5 5 1 <7>«}#A<«fc y*8lilzft$;h,&£: 

^5 1 <7)^ijl^7b<3*t7>f4gBWl 3 1 £I^B${zJgi££i* 10 
fc. H 1 1 0>JB*lp]8Mt 1 3 2 fiH 9 <DJS;&filffitt 1 1 

[0 0 5 3] 01 2lZ^-rmE3«}ttt:l 4 0 

r±. u >ytta>««H«&* > Kiss 1 £-£a>*%fr 

ffilSHM'fv KB5 5 i <Drt«£Ht?IStt»i 4 o a 

fiirtffli^ai-r4a» (ht?i±3«) ©ssajsn 40 b 20 

5 1 c (««ft®H) fZjfttt (XttX-y^tt) |Z^}£ 
ii5 1 £«J#LTl**. ftfc\ WRffll 4 O a(D4S® 

H±*iH6ffl»ti 40 c (H-maus*) ^Lta 

[00 5 4] &fz. ¥«ttfl>«ft31S«Wtf> KM5 2 

|ZgLfc«}$i*1 OO0)*{*«£H1 3 -HI 6fZ*c 

toH3 (z^irmsSJftt 1 5 o Izf*. * 30 

<£>d>ft< ttilffilc. F»£(D:&fflfZ&IBLfclIJl 5 1 a 

^151 bt3&<ssictta-r*iftttsn 5 1 

tL^o f LT, CKD&ttgfl 1 5 1 <D\U 1 5 1 a (D&m 

i 5 o 3&<a«iaflj*r £ l -c ©asanas* > k 

Ms i £«&l-ci*£. za>&#ff£fiitti*i 5 O 

14. ffl®W^*S/K> KM 5 2G)4fflO>S»ffiZfZ(±ffi 

fli-tH\ *@X(4^®5 2 a <tc&}$£izfc^T:. 

aff*>K«5 5 2©a*$5Kttffll 5 1 *eS:iL*^J8 40 
<tft£ 0 Sr3E«i${*l 5 0l*S**lRlXtt«»Rirc5gtt 

> Kites 2 «ia*j»flT*> km 

5 2<&*#£|z^;bi±T;ett8Bi 5 i s*e**pia> 
i /h tfvfP 2(7>SP# £ r Kit 4 - £ A<-e 
Uji 5 i aa>B*4»iifi«H-e#*. ftfc\ iiS 

[0 0 5 5] U14|:^A«}H*16 0 (fltftflO 

lz!4. f0)'>ft<tt1il^ a®^t>ggaj-f 50 



6 1 3WKSa>p B iiw^x!*^>yA&rBiiw-c*»}&fiit**L 
rt^«. fit, c(7)^ei 6 i o>4tteiifi* &mmm*i 

5 ZCnmmXltUffiS 2 a «&«}$®H) fZ 

{*i G o&mmM&lfitff KM 5 2fS^LTl>4o 
ftfc. Sgfil 6 1 <D5fcag<7>ff2tfef4. 114 (c) fz^-T 
$0 < tt»tt 16 1a. 16 1b. ttftSTttlf « 1 6 

1 c«*ffli^*zt*^te-efcy. gfefii 6 i 

P 1 t >h tzv^P 2<D$& k\zftrtxmiZ>^t 

[oo56] hi 5 fz^-rm-t«^<* 1 7 0 («*{*) 

fzf4. *0)<PtZ< 1 ®fz. aiS3b^&BrS©Uj^« 

T?seas-r*S6ffli 7 1 A<Brsa>iH»«TXf±^>yAftPiSj 

Bl-e*aJKfit**LTL^. -t LT. C<D3£SB 1 7 1 

mmmmiGrti' km 5 2 <oa®xi4m® 52a 

H ) t=x MMKU Zfrlzcfcoxm-t 

«&f*1 7 0 36<«iaSljafli7K> KM 5 2£&#LTl* 

§0 ftfc* ^ffigpi 7 1 o^ttii, Hfz^^^L^H^tt 

jsi^izassEMprsB-cfcy. S6»i 7 1 **e*^^pi 

<Dffi#£/h e^f p2cDgp^<tfz^rtrS{t4 c 1 1 x* 

^So Hi 5 (b) fzitx-r£*r£]lzfcl>-t. x^i^S 
* (»»Bi« #> Ktt5 5 2 1 ©SIM* ) a. ULl^ 

[00 5 7] hi 6 iz^Kyv«»tt 1 so 
iztt % *<D*tt< iffifc. BfSfl^tt (H-ettfSK* 

m&mvt (H-^ttiars**) onitefti S2*<iss^n 

K«5 5 2 5 2a (««}f ® 

H) Iz-Stt (Xttiy9«) IzSSL, ZtllCcfcotg 
1 8 o tfa9)tUfe4|]«> KBS 5 2 SSSLT 

i>3 0 ft*. b*m 8 1 ^EKEfti 8 2<o^«i±. as: 

[OO 5 8] ftfc. 3»ftLfc«ttO)fliS*Jffi#7B>K» 

^5 3CD^#fZ(i. Ol 1 5 1 a 0>^^ . f££H 1 6 1 CD5fe 
ffiiS*. ^SPI 7 1 CDS*. @S#1 8 2 0)&««alA 

«(z«^-r^c^7!)<T:^4 0 

[0 0 5 9] £bfZ % »tt(Dffla#jaflj7K>KM5 6 
(z2!Lfcffi^tt:i OOCD^^^HI 7lz^-f 0 H1 7 
(z^-rmA«}#«: 1 9 0 (ftftflO 14. «tt0)5aa»J^ 
KiS 5 6 <k y t *SO«ltt«: 1 9 1 (H-CI* 

1 9 1 (Dtomt\ &&mmH t Lxommmm^ 

>KI5 5 6 0rtIl5 6a|:M (XlixvS?«) fz 

^sl, c*LiZcfcorsAsi#i*i 9 0)b<aaia«t 

LT<0fllaS^J^^>KB^5 6^«^$L■CL^^) o CO 
ttSAS^iti 9 0lfc *ljttt**>KK5 6© 

insos® (iwttBz) iziifiMfi-a-r. mi5 6a 
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Kifcttttl 9 1 X-3i7l%Mmtti:Z>o JSffittttl 9 1 ffi 

5 6a>g£;!><fil^£ (^1 7 (b) ) £Jsl^^ 
17 (a) ) kX^4)l>l£te£<*ffi£l±Xl^T*ilzi,tt 

[0 0 6 0] (gJ£#J1) itS 3 O mm. IJlmmfl) 

Pd13£*g£l*\ aQ7k#fg£]££ffijt£i*fcm. B-9 (a) 

LOO. 1 5 0°CT?3 Qttffi<Dmf&£?Tl*. =3— ir>r> 

?ttntt#flfca«tt <kr&no. i ) $ifc e 3&fc\ k 

SISNo. 1l:»LT, 1 1 0 0>ttt>V\z*T 

(KBSNo. 2) £Ltr e 

[006 1 ]___(§6J£fl»2) ES3 Omm. il^ 1 mmtf> 
Nb-Fe-BS'J>y«*>KIiS, ^H7JU=I^ 

ais-Hrfca, 19 (a) i^-rm-eittti i otcrw 

««Jtfli««ffl»S«»L-3-3, 1 5 0°CT?3 o'ftH® 
*«SfTLV =3— K«5 (KKA 30 
No. 3) a^p a pNo. 3lz^LT. S£-«» 

T-f >y«BH*S#>K«5B (a^p°pNo. 4) fcLfc. 

[0062] (H1S0«]3) 50mmX50mm, 



mmaft&KttfiM? (SS4 1) 4i7W*vK 

i@i3 (a) i=3K-r*s«*{* i soizxtommm 

frl\ :i— ^*>^Mtt*M*M»t (RjRaNo. 5) 
*»fc. Um&Uo. StzMLX. 1 5 

»ffitt*«»SB# (KttANo. 6) iLfc. 

[006 3] 5 Ommx 5 Omm. 1 

mmfl)Nb-Fe-BlStt*>Kffi5^, il7Jl/3 

jf?> K»5*saT?3 o.»Mtt«*i±. iW7k»«sj6* 

ffi«£-fe!:fcSL Hi 3 (a) lca?-T»3£«l#i* 1 5 Ofz 

Tl»**llt*IJt«»»*«»L-3-3. 1 5 0°CT*3 0# 
«0)«a*fTtV 3— x-f >y»«(*##>K«5 (fit 
I£p q pNo. 7) £»fc e KB&No. 7fcJfLt, *3E 

«fH*1 5O(D«toyfzX-r>UX»0>«±fc-CI»l»#J 

>^ttB«#/R> Kfflffi (K^p q pNo. 8 ) <bL 

fco 

[0 0 6 4] (KKfl).JKlHHl ~4xwmLtz&u.m 

o. 1 — 8 ^X^rVUXSCD^-tlrflML. 8 0°Cx 9 5 
%RH(7)^ttfCT2 O OM§}|Ltftofco -tODM! 

[0 0 6 5] 

[an 
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No. 














Brim 


1 


/" 4> 30ram \ 
V, Jg£ 1mm ) 








09 (a) 




o 


2 










2 4»#5]^?©3I£ 


X 


3 


Nd-Fe-B V 


SIS. 


15tfC 


09 (a) 






4 






3 0# 




3 wpra-cfiHs* 


X 


5 


f 50mtuX50nm\ 








013 (a) 




O 


* 

6 












X 


7 


Nd-Fe-B 








013 (a) 




O 


* 

8 


/* B QmmX 5 On Bit \ 
^/fC^lnm ) 












X 



[0 0 6 6] ^IIZfcl^T. Xf >UXl©i±lCT§ 
#LT«jS**TofcJt«« (KKSNo. 2, 4. 6, 
8) T*\t. ^mt2 4B$WmWl=ISA<«^Lfco - 

(liitp D pNo. 1 , 3, 5, 7) -ete. ivr*i 

[0 1 ] KB5O»jS*a(0-flS*tx8KW 



20 



[0 2] HldflKxSKHI 
[03] »to*Lfc*>K«5lcfflS#JS*flTLT«i3a#J 
^flT7t?> KI5S Mt 4X8 Jltf i , mm 30 

[04] «*3fcfcfflJISJ*flPK> K«5*te« ■ tt«L 

t3-f^>y«i##*> hmssiitsxsxi/ 

[0 5] «i3S»l**A«5ffl»l3 3— ^r-r^^-ra^* 
[0 6] =1— i/^lfteCD^U^^KDait*, 

[07] a-^-f>^ttffifcfij8i^aa**i:a^SBii 40 

£^L*:i&BJ30 o 
[0 8] H7^|9«ia>K«B. 
[0 9] «tt*©B-0)**ffllS*tHMH. 

[010] ft»{»a>s-a)ji«fti£»-rKna. 

[011] «m*<DS = (DR*«*3K"rBy3BH. 



1 2] «»tta>*Ega>fti*«s*-rittwia. 
1 3] g}itt:a)Iia)l«:M^^rMi 0 

1 4] «^{*a>mA<7>S#«^^-rttt0^0o 

1 5] &&&(»n*<Dmt*m&7r^mBjima 
1 e] «^i*comA^m<*«^^-rittB^0o 
1 7] &&&o)mh<Dm&m*ir^mwm 0 

1 o t£> K«5ffltt5E 
20 tR>K«5 

3 0a 

30 b 

5 o mmmm^Tf^ mmm&m 

1 0 0 

1 1 0 JS-«#{* (ftl**) 

1 2 o flx^}#* («»*) 

1 3 0. 1 3 0' *=«]** (ftl**) 

1 4 o mra«4#* («#*) 

1 5 O XSft}** <«}#*) 
1 6 O SgA«#* (ftfttt) 

1 7 o m-b&#* <«»*> 

1 8 0 ^AS^# MM**) 

1 9 0 HM**> 

H 

2 IMSttS 
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[14] [116] 




[H5] 



lfcNHiGHaq 
or H 2 0 — 



."■•jiii 



ma 
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[g|7] 



(a) 




(b) 




mm 



30 a 




30 a 




[HO] 



112c 



111 



(a) 




(b) 



120 



121 



122 



(c) 




122b 



51b <H> 121 




122c 



51a 



(a) 



151 



[113] 




151b 















Pi 




P2 


1 ' 



150 
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1 ] [112] 




m is] [si e] 
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m 14] 



[117] 



(a) 



52 




AAAtfAAHAA A A A0\ A A A A 

AM A A A A a1/ 
A A A . A A/ 

WW 



^^^ A A A N^ft9f 
A A A A A A A A A A 
\ A A>A^ 



A A A A A 




-160 



(b) 




< c > 161c 
161a 161b _ 7 

JQu J*~\ 



(a) 



(b) 



(c) 



U) 



191 




-190 



/ \ * * t » / \ » ! \ ft »J 

' — — *V ^ir — xr 



56a <H> 



191 




191 ^ 

/ sL 

> * » «4 % * » * *\ 

f—yy t — xy ' 



190 



56a (H) 



190 



